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ORIGINAL ARTICLES
Adventitial cystic disease is a rare cause of vascu-
lar disease (0.1%)1,2 presenting most frequently with
claudication of the lower limb because of localized
popliteal or occasionally iliofemoral stenosis as a
result of encroachment on the vascular lumen by the
cyst. The disease may occasionally manifest as a mass
lesion in other vascular sites.3 Such mass lesions have
been reported in the saphenous veins,4,5 and rarely as
a mass lesion related to the upper limb arteries adja-
cent to the wrist or elbow joints.6 We have been able
to identify 317 previously reported cases of adventi-
tial cystic disease occurring in these various sites.
Adventitial cystic disease was first described by
Atkins and Key,7 who in 1946 reported on a 40-
year-old male with claudication caused by an exter-
nal iliac lesion. In 1979, Flanigan et al.8 reported
115 cases of popliteal adventitial cystic disease. 
In 1987 Ishikawa3 collected an additional 129
instances of this rare condition. Ishikawa’s collected
series reported 90 popliteal cysts and recorded 39
cases of cystic adventitial disease occurring in sites
other than the popliteal artery. Most subsequent
reports have added an isolated case, or at most two
or three cases, occurring in the previously identified
sites in the popliteal fossa, the external iliac artery,
the distal brachial, radial, and ulnar arteries of the
forearm, and in association with the saphenous veins
in the ankle region.
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An additional six cases of adventitial cystic dis-
ease are reported, and the current theories of the
aetiology and pathogenesis of this condition are
reviewed. On the basis of the embryology of the sus-
ceptible blood vessels and the sites affected by
adventitial cystic disease, we propose a unifying
hypothesis that might explain the various manifesta-
tions of this uncommon pathology.
MATERIALS AND METHODS
All vascular surgeons attached to the Johannesburg
group of teaching hospitals were polled in respect of
their experience with adventitial cystic disease. The
clinical records of all cases of adventitial cystic disease
were obtained, and the site of occurrence and clinical
details recorded. This search yielded six cases of adven-
titial cystic disease treated between 1976 and 1996
(Table I). 
Based upon a search of the literature, the sites
afflicted in cases of adventitial cystic disease report-
ed since the publication of Ishikawa in 1987 were
summarized and added to the total number of cases
initially reported by Flannigan8 and by Ishikawa.3
Cases were tabulated according to the reporting
author, year of reporting, site of occurrence, and
gender of the patient.
From a review of the literature, the various theo-
ries of the aetiology of adventitial cystic disease were
identified. Various authors reporting cases have
advanced evidence and supported one or more of
the basic theories of causation on the basis of their
own findings. Each of these reports has been tabu-
lated and summarized in Table II.
CASE PRESENTATIONS
Patient 1
A 58-year-old male architect had severe claudica-
tion of the right calf for three months. There was no
history of trauma or manual labor, and all risks for car-
diovascular disease were absent on history and investi-
gation. An examination revealed diminished popliteal
and foot pulses on the affected side. Angiography
demonstrated multiple semilunar compression defects
within the vessel wall extending from the popliteal
artery down to the origin of the anterior tibial artery.
During surgery, resection of the popliteal artery and
replacement with a saphenous vein graft was required
to correct extensive cystic involvement of the vessel.
No communication with the joint was noted.
Epethelial membrane antigen and cytokeratin histo-
chemical markers for synovium were not taken up by
the cyst lining cells. The patient remained well and
asymptomatic with a patent graft on duplex Doppler
examination five years after surgery.
Patient 2
An otherwise healthy 55-year-old male accoun-
tant had a six-month history of a progressively
enlarging pulsatile mass of the right radial artery. He
had no risk factors for atheroma or history of trau-
ma, except a history of smoking, which he stopped
30 years before the mass developed. Although a
diagnosis of aneurysmal disease of the radial artery
was made clinically, adventitial cystic disease was sus-
pected on duplex Doppler. Surgery confirmed an
adventitial cyst of the radial artery. Cyst removal
with preservation of the radial artery was possible,
and a communication with the joint was demon-
strated during surgery. Histology confirmed cystic
adventitial disease (Fig. 2), the lining cells of the cyst
proving negative for histochemical markers of syn-
ovium (Fig. 3). At a one year follow-up examination,
the patient remained well.
Patient 3
A 44-year-old man employed as a manager had
claudication of the right leg of one month’s duration.
Risk factors for atheroma included a positive family
history and a history of smoking 40/cigarettes/day
for 20 years. Ankle Doppler pressures were normal at
rest, but exercise resulted in a 60 mm Hg fall in ankle
pressure, recovering to resting levels within two min-
utes. Angiography revealed several smooth narrow-
ings of the mid popliteal artery four centimeters
long, suggestive of cystic adventitial disease. During
surgery a saphenous vein graft was deemed necessary
after an initial attempt at resection of the cyst failed.
A small communication with the joint was identified
during surgery. Histology confirmed adventitial cys-
tic disease with histochemical markers for synovium
being negative. On follow-up examination the
patient remained asymptomatic, with normal duplex
Doppler examination of the popliteal graft after 
three years.
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Table I. Summary of clinical cases reported in the
present series
Patient
number Gender Age Site of disease Side Operation
1 Male 58 Popliteal artery Right Vein graft
2 Male 55 Radial artery Right Cyst removal
3 Male 44 Popliteal artery Right Vein graft
4 Male 42 Iliofemoral artery Right Prosthetic graft
5 Male 45 Popliteal artery Left Cyst removal
6 Male 54 Popliteal artery Left Vein graft
Patient 4
A 42-year-old male athlete had claudication of
the right leg and thigh when running. He had no
risk factors for the development of atheroma. Non-
invasive studies suggested an external iliac or com-
mon femoral stenosis, with turbulence noted in the
femoral artery. Exercise resulted in an 80 mm Hg
fall in ankle pressure. Angiography demonstrated a
smooth crescentic narrowing of the junction of the
external iliac and common femoral artery. During
surgery the affected segment of vessel was replaced
by a Dacron graft. Histology of the resected lesion
demonstrated cystic adventitial disease. The patient
remained asymptomatic for two years; there was no
further follow-up.
Patient 5
A 48-year-old man had a six-month history of
progressively deteriorating claudication of the left
calf. Angiography demonstrated a classical semilunar
filling defect of popliteal adventitial cystic disease
(Fig. 1B). Surgical exploration was successful in
removing the cyst and preserving the popliteal artery
intact. Histology confirmed adventitial cystic dis-
ease. The patient was reported well and asympto-
matic two years later.
Patient 6
A 54-year-old man employed as an administrator
had a four-month history of progressive claudication
of the left calf. Risk factors included a history of smok-
ing and elevated cholesterol. After he failed to respond
to conservative measures, an angiogram demonstrated
a smooth, well-defined, crescentic filling defect with
associated calcification (Fig. 1A). The radiological fea-
tures were classical for a popliteal adventitial cyst that
had undergone calcification. No other evidence of
atheroma was present on angiogram. After a failed
attempt at endarterectomy, surgical resection of the
thrombosed popliteal artery was followed by recon-
struction with a saphenous vein graft. Histology was
characterized by advanced calcification and an inflam-
matory response possibly related to the pre-existing
thrombosis of the vessel. Angiography performed for
symptoms of leg pain demonstrated a patent vein graft
eight years after the surgery. 
REVIEW OF THE CURRENT THEORIES
OF FORMATION OF CYSTIC 
ADVENTITIAL DISEASE
Schramek9 in 1973 and Flanigan8 in 1979
reviewed the four theories of possible aetiology and
pathogenesis of adventitial cystic disease. These will
be referred to as the systemic disorder, traumatic,
ganglion, and developmental theories. Some con-
cepts of formation of adventitial cystic disease may
involve a combination of more than one of these
theories of aetiology. The various authors who have
indicated support for each of these theories are tab-
ulated in Table II. 
The theory of a ‘mucinous’ or myxomatous sys-
temic degenerative condition associated with a gen-
eralized disorder was initially proposed by
Linquette,10,11 who based this hypothesis on a skin
biopsy. This theory has failed to gain substantial sup-
port because long-term follow-up has failed to
demonstrate systemic manifestation of disease in any
patient, and a contralateral or other adventitial cyst
in a second site has not been reported in any patient
who initially has adventitial cystic disease.
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Table II. Summary of the principal theories of the formation of adventitial cystic disease and the authors
who have expressed support for each of the hypotheses.
Developmental Ganglion-derived 
Microtrauma theory in origin from adjacent joint Systemic disorder
Hoffmann, Consiglio, and Chiche et al.,68 1994 Hart Hansen,11 1966 Linquette et al.,10 1967
Hofmeier,14 1969
Sperling and Ruppel,16 1971 Nicolau et al.,64 1988 Darling et al.,73 1974 Hart Hansen,11 1966
Ishikawa,3 1987 Melliere et al.,61 1988 McEvedy,34 1962
Blum and Giron,42 1976 Shute and Rothnie,26 1973 Blum and Giron,42 1976
Durham and McIntyre,6 1989 Robb,43 1960 Robb,43 1960
Barnett et al.,15 1964 Bergan,24 1984 Leu,57 1977
Hiertonn and Lindberg,13 1957 Lewis et al.,1 1967 Brunner and Soyka,74 1977
Andersson et al.,18 1959 McEvedy,34 1962 Ruppel et al.,16 1971
Robb,43 1960 Parks,75 1994
Marzoli et al,17 1962 Richards,40 1963
Lau et al.,19 1977 Ohta,76 1983
Stapff et al.,72 1989 diMarzo et al.,70 1987
Jay et al.,44 1989
The single theory that has enjoyed the greatest
support is that of repeated trauma.12 The proximity
of the popliteal artery to the knee joint results in the
artery being unduly prone to stretch and distortion.
This repetitive trauma of the popliteal artery has
been postulated to cause possible destruction and
cystic degeneration of the adventitia of the adjacent
vessel.3,13–16 Such trauma has further been postulat-
ed to cause small detachments of the adventitia from
the media with intramural bleeds,17,18 resulting in
cystic formation by chemical enzymatic activity with-
in the adventitia.19 A further modification of the
traumatic theory suggests that joint-related struc-
tures may undergo repeated trauma,20 with joint
capsule degeneration resulting in connective tissue
changes in which cells secrete a material derived
from ground substance or collagen that contains
hydroxyproline.21 These cells then form cysts that
may invade the adventitia.8 Such cysts, it is pro-
posed, enlarge, coalesce to form multilocular cysts,
and grow rapidly to encroach on the arterial lumen,
or possibly cause medial damage by direct compres-
sion of the arterial wall and subsequent arterial
thrombosis.19 In addition, a shearing stimulus has
been suggested to arise mechanically from an ele-
ment of entrapment of the vessels by fascia and ten-
dons of the gastrocnemius muscle.2,12,20 There is,
however, a lack of compelling evidence in support of
the traumatic theory,24 because a history of recur-
rent trauma is lacking in most cases of adventitial
cystic disease,24 and the condition has been report-
ed to occur in school-aged children. This theory also
fails to provide an explanation for the occurrence of
adventitial cystic disease in the radial, ulnar, and
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Fig. 1. A and B, Angiographic appearance of popliteal adventitial cystic disease demonstrat-
ing the semilunar or crescentic luminal defect typical of this condition.
external iliac sites and the low frequency of this con-
dition in laborers and athletes, who presumably sus-
tain far greater mechanical stresses to their popliteal
vessels than the general population.24
Adventitial cysts have been reported to be bio-
chemically and histologically similar to ganglia,25–28
leading to the postulate that adventitial cysts arise as
capsular synovial structures that then enlarge and
track, either during development or later in life,
along vascular branches to involve the adventitia of
the adjacent major vessel.24,29 This “ganglion theo-
ry” of origin is supported by a rich content of
hyaluronic acid with a positive alcian blue stain of the
adventitial cystic contents.30 However, attempts by
various authors31–33 to confirm the ganglion hypoth-
esis by histochemistry of the cyst lining and chemical
analysis of the fluid contents have failed to provide
convincing evidence in support of this theory.
The final proposal is that adventitial cystic disease
is a manifestation of mucin-secreting cells derived
from the mesenchyme of the adjacent joint.8,34,35
This theory implies that such cells may become
included in the adventitia of the artery or vein dur-
ing development.20,26,36,37 This cellular inclusion
theory is supported by the reported demonstration
of a communication between the cyst and the neigh-
boring joint in a substantial number of case
reports8,26,29,33,35,38–40 in which this phenomenon
has been actively sought during surgery. A refine-
ment of the developmental theory is the possibility
that a joint-related ganglion-like structure is incor-
porated into the developing vessel during embry-
ological development, and that this synovial rest or
ganglion secretes and enlarges over the years41,42 to
develop within the adventitial wall at a later stage in
life, implying that both the ganglion and develop-
mental theories are applicable.43 This does not
explain the absence of ganglion-like characteristics
of the cyst on histochemical analysis.
The absence of Ulex Europaeus 1 reactivity of
the endothelial-like cells of the lining of adventitial
cysts30 tends to exclude a vascular origin for this
lesion and support a synovial or joint-related origin.
Adventitial cyst fluid has a much higher concentra-
tion of hyaluronic acid than synovial fluid. These
findings, described by Jay et al.,44 support the
hypothesis that inclusion of mesenchymal mucin-
secreting cells has occurred as a result of embry-
ological aberration and are contrary to the concept
that adventitial arterial cysts are formed and main-
tained by communication with a synovial space. The
suggestion that synovial rests may have been the
source of the cyst is unlikely, because synovial cavity
formation arises through liquefaction of the limb
bud mesenchyme rather than from specialized cell
types20,37 and histochemical markers for synovium
are absent in adventitial cysts.23,25,27,30 However,
this does not exclude the possibility that mucin-like
secreting mesenchymal cell rests may be incorporat-
ed into the vessel wall during development, and that
these cell rests give rise to the adventitial cystic man-
ifestation with anatomic and chemical characteristics
different from normal synovial tissues. 
REVIEW OF LIMB VESSEL EMBRYOLOGY
In both the upper and lower limbs, the early limb
bud is supplied with blood by the original axial artery.
With the progressive growth, differentiation, and
rotation of the limbs, the axial artery persists in some
locations, but is replaced by new nonaxial vessels in
other locations (Figs. 4 and 5). In the upper limb, the
axial artery remains the major vessel of the proximal
arm forming the definitive main subclavian-axillary-
brachial trunk to the elbow region.45–47 Below the
elbow the axial vessel persists in a reduced form as the
anterior interosseous artery (Fig. 4). The primordial
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Fig. 2. Low-power histological appearance of the radial
artery adventitial cyst removed from the wrist of patient 2.
plexus of vessels in the developing hand is first fed by
the original axial artery (8–12 weeks). Then a parallel
vessel, the median artery, for a time takes over the
supply of the forearm plexus, at which stage the orig-
inal axial connection is lost. At the 18–22-week stage,
the ulnar and then the radial arteries have developed
as parallel branches of the primordial axial artery and
become the definitive final vessels supplying the hand. 
The lower limb buds arise after the placental cir-
culation has been established.47–52 The axial artery of
the lower limb bud arises initially as a small branch of
the hypogastric artery. The umbilical artery, the
future hypogastric artery, is of considerable size com-
pared with the relatively smaller limb vessels supply-
ing the lower limb buds (Fig. 5, six weeks). The axial
artery or ischiadic artery arises from the umbilical
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Fig. 3. High-power histological appearance of the cyst wall with negative staining for synovial
markers.
Fig. 4. Embryological derivation of the upper-limb vessels with reference to the axial and
non-axial vessels.
artery where that vessel passes close to the root of the
developing limb bud and lies in close proximity to
the sciatic nerve. With rotation and extension of the
developing leg, the external iliac and femoral plexus-
es form proximal and distal to the inguinal ligaments
respectively (Fig 5, six to eight weeks). These plexus-
es form the definitive external iliac and femoral arter-
ies in the 8–18-week stage. As the definitive iliac and
femoral arteries form, the ischiadic artery involutes to
become a branch of the inferior gluteal and consti-
tutes the definitive blood supply to the sciatic nerve
(Fig. 5, eight weeks, nine weeks, and 12–20 weeks).
The axial artery persists above the knee as the
definitive middle portion of the popliteal artery. A
connection is established with the developing super-
ficial femoral artery at approximately the eight-week
stage. The most proximal portion of the popliteal
artery is therefore formed as a new artery at the site
of fusion of the femoral plexus and the original axial
popliteal artery. The axial artery persists as the mid
third of the popliteal artery. The axial artery in the
distal popliteal fossa, originally lying deep to the
popliteus muscle, disappears. The definitive distal
popliteal artery is then formed by fusion of the ante-
rior tibial and peroneal arteries at approximately the
20–22-week stage and lies superficial to the popli-
teus muscle. The axial artery persists in the lower leg
as the peroneal artery. The anterior and posterior
tibial arteries thus form as new channels parallel to
the axial or peroneal artery. 
The primordial vascular plexus in the foot is orig-
inally fed by the primary axial artery. Early in the
development of the limb this connection regresses as
the supply of the foot plexus becomes the posterior
tibial extension of the external iliac-femoral-popliteal
trunk. Later the newly formed anterior tibial artery
also makes connection with the developing vessels of
the foot. As the dorsal and the plantar vessels of the
foot take shape, the anterior tibial artery comes to
supply the dorsal arch artery and its branches while
the posterior tibial supplies the plantar arch vessels.
Little data exist about the formation of the saphe-
nous veins, but it is presumed that the development
of these veins parallels the development of the arte-
rial system.
Of particular importance is the timing of the
condensation of mesenchyme to form the relevant
joints53,54 in close proximity to the developing main
arterial trunks. The hip joint is forming at the
16–18-week stage at the same time as the external
iliac and femoral plexuses are consolidating into the
definitive vessels.50,51 Similarly, the knee joint is
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Fig. 5. Embryological derivation of the lower-limb vessels.
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Table III. Summary of authors, year of reporting, sites of occurrence, and gender of 323 reported cases of
adventitial cystic disease
Author Year Popliteal Iliac femoral Radial/Ulnar Venous M F U
Flanigan et al.8 1979 115 83 18 14
Ishikawa K3 1987 90 24 5 + 1 (brachial) 9 105 21 3
Gomez-Ferrer77 1966 1 1
Mentha5 1973 1 1
Leu78 1977 1 1
Annetts and Graham79 1980 1 1
Fyfe et al.80 1980 1 1
Olcott81 1986 1 1
Wilbur and Spigos66 1986 1 1
Simpson82 1986 1 1
Van Berge83 1986 1 1
O’Neill84 1987 1 1
Ward and Reidy85 1987 1 1
diMarzo et al.70 1987 1 1
Stapff72 1987 1 1
Jasinski et al.86 1987 1 1
Melliere et al.61 1988 2 2
Nicolau et al.64 1988 2 2
Schroe et al.87 1988 1 1
Clarke et al.88 1988 1 1
Bounameaux89 1988 1 1
Nemec90 1988 1 1
Durham and McIntyre6 1989 2 2
De Majo91 1989 2 2
Sipponen92 1989 1 1
Jay et al.44 1989 1 1
Samson and Willis60 1990 1 1
Meuche et al.93 1990 1 1
Costa et al.94 1990 1 1
Owen et al.95 1990 1 1
Rizzo et al.96 1990 3 3
Sieunarine et al.67 1991 1 1
Lie97 1991 1 1
Sietz98 1991 1 1
McAnespay99 1991 1 1
Flueckiger100 1991 1 1
Tabata101 1991 1 1
Lossef et al.102 1992 1 1
Paty et al.4 1992 1 1
Inoue et al.103 1992 1 1
Malleux104 1992 1 1
Crolla63 1993 1 1
Hayashi et al.105 1993 1 1
Saeed et al.106 1993 1 1
Berger107 1993 1 1
Wehmann108 1993 1 1
Parks and Barros D’Sa75 1994 1 1
Chiche68 1994 2 2
Lazic and Stierli109 1994 2 2
Meyer110 1994 2 1 1
diMarzo et al.30 1994 1
Riviere111 1994 1 1
Ohta et al.76 1994 1 1
Ohta et al.112 1994 1 1
Steffen et al.113 1995 1 1
Borrelli114 1995 1 1
Hierton et al.115 1995 3 3
Schafer116 1995 2 2
Ishibashi et al.117 1995 1 1
Cholot et al.118 1996 1 1
Schaberle and Eisele119 1996 2 2
Koppensteiner et al.120 1996 1 1
Present series 1996 4 1 1 6
Total 1997 266 30 9 17 251 52 20
forming at the 20–22-week stage at the same time as
the definitive distal popliteal artery is being formed
superficial to the popliteus muscle. In the forearm
and wrist region, as the mesenchyme in this area is
condensing to form the wrist joint, the definitive
radial and ulnar arteries47 are forming (10–16-week
stage).
UNIFYING HYPOTHESES
In our review of the literature, we have docu-
mented the reported sites of occurrence of adventi-
tial cystic disease (these are summarized in Table
III). In all instances, the sites of adventitial cystic
disease correspond to those sites where the axial
artery undergoes involution and a new, or nonaxial,
artery is forming in close proximity and in the same
time period of development as the adjacent develop-
ing joint mesenchyme. We have not found any
reported case of adventitial cystic disease to have
occurred in an axial vessel. On the basis of this evi-
dence we believe that adventitial cystic disease is
caused by incorporation of mesenchymal cells, des-
tined to form joint tissue, into the developing non-
axial vessels. We therefore postulate that these cell
rests are incorporated into the developing nonaxial
vessel as an error of development at approximately
the 10–22-week stage of development. Such cell
rests will therefore be derived from mesenchymal
tissue, although not of synovial origin, and would
be present in the developing nonaxial vessel wall. It
is postulated that such cell rests subsequently slow-
ly secrete a mucoid material, to express in later life
as the clinical manifestations of adventitial cystic
disease. 
DISCUSSION
Adventitial cystic disease remains a rare cause of
claudication, probably accounting for 0.1% or less of
all patients who seek treatment.1,2 This condition
should nevertheless be considered as a possible diag-
nosis when relatively young patients with few or no
risk factors are seen either with vascular symp-
toms13,55,56 or with a mass in a nonaxial vessel in
proximity to the related joint.38 We have been able to
document six arterial cases in patients who received
treatment in the last 20 years from the vascular sur-
geons affiliated with our vascular surgical unit and
operating in the Johannesburg area (Table I).
Of the four suggested mechanisms for the aetiol-
ogy of cystic adventitial disease summarized in Table
II, there is minimal evidence to support the systemic
disorder theory,10,11 and very little convincing data
to support the traumatic theory.13-15 The cysts
themselves have a remarkably similar macroscopic
appearance to the commonly encountered ganglion,
leading a number of authors to suggest a ganglion
origin for this condition.1,25–28,31–33,57 However,
chemical analysis of the cystic adventitial fluid is sub-
stantially different from the contents of the ganglion
usually encountered.58,59 The evidence currently
available suggests rather that some form of embry-
ological mechanism is responsible, with inclusion
into the vessel of cell rests that will ultimately form
the cystic adventitial disease. What is not clear at pre-
sent is the derivation of these cells.44
Authors who have examined adventitial cystic
material by histochemical means have failed to
demonstrate a vascular origin for this condition30
despite the fact that adventitial cystic disease occurs
within the vessel wall. A possible joint-related origin
for cystic adventitial disease therefore appears to be
the most probable explanation. Our attempts in
three cases, and those of other authors,23,25,27,30 to
demonstrate a synovial origin using histochemical
markers for synovium and endothelium, have been
unsuccessful in linking the cyst lining in this condi-
tion to synovium. Others who have investigated the
chemistry of the cyst contents, have found the cyst
fluid to differ substantially from synovial fluid when
subjected to chemical analysis.59 These findings
argue against a synovial origin. 
We therefore advance the hypothesis that it is not
synovial cells, but other less differentiated joint-
related mesenchymal cell rests that are responsible
for adventitial cystic disease. This would account for
the connections between the adventitial cyst and the
nearby joint, as demonstrated by ourselves and oth-
ers.8,26,29,33,35,38–40
After review of 317 reported cases of cystic
adventitial disease and the addition of the six cases
reported, it became evident that this disease occurs in
specific locations. Review of the embryology sug-
gested that these locations always correspond to sites
where the original axial vessel has been replaced by a
newly formed nonaxial vessel during development.
These nonaxial vessels form from an initial plexus of
minute vessels that, with time, coalesce to form the
definitive nonaxial vessel.47 The proximity of cystic
adventitial disease to joints in which the mesenchyme
is undergoing condensation at the same time frame
of development (12–22 weeks) during which the
nonaxial vessels are forming, leads us to postulate
that undifferentiated mesenchymal cells are incorpo-
rated into the developing nonaxial vessel while the
vessel is being formed from the initial plexiform net-
work. We have argued that secretion of a cyst fluid
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similar, but not identical, to ganglion and synovium
could therefore possibly be explained on the basis of
the embryological origin of such joint-related cells.
Slow accumulation of this fluid would then result in
a mass lesion that would produce the clinical picture
of cystic adventitial disease in later life. Our failure to
document adventitial cystic disease in any artery or
vein that is derived from the original axial vessel sup-
ports our hypothesis of a developmental inclusion
that affects only nonaxial arteries.
Of the 323 cases of adventitial cystic disease doc-
umented, the majority occurred in the popliteal
artery, with the external iliac/femoral site being the
next most common. A possible explanation for the
great rarity of this condition in the upper limbs is the
fact that the upper limbs develop at an earlier stage
than the legs, suggesting that the timing of upper
limb development is unfavorable for the occurrence
of inclusion of these cell rests in the developing arm.
Furthermore, in the limbs the development proceeds
from proximal to distal, possibly explaining why the
proximal sites (femoral and brachial) are more rare
than the more distal sites of occurrence (popliteal
and wrist). In the knee region, the most proximal
portion of the popliteal artery and the region of the
popliteal artery distal to the knee joint are derived
from nonaxial arteries. This would explain why
popliteal adventitial cystic disease may be found both
high up in the popliteal artery and in proximity to the
trifurcation area. These observations therefore lend
support to the unifying hypothesis advanced to
explain the development of adventitial cystic disease.
Irrespective of the aetiology of this rare condition,
cyst excision60–64 with preservation of the artery
appears to be the treatment of choice if feasible.
Although percutaneous aspiration may initially be
successful in reducing the mass effect,65,66 this form
of therapy appears to have the disadvantage that the
cyst fluid is re-excreted by the cyst lining67 with the
passage of time. Presumably for the same reason, ini-
tially successful percutaneous transluminal angioplasty
has not proved a durable option in the treatment of
this condition.121 In cases in which the extent of cys-
tic degeneration precludes simple cyst removal, exci-
sion and replacement vein grafting of the popliteal
artery remains the recommended option for manage-
ment of popliteal adventitial cysts.68–72 In the unusu-
al case in which acute ischaemia is precipitated by total
occlusion of the artery with resulting consecutive
thrombosis, excision and grafting or bypass remains
the treatment of choice, possibly after initial clearing
of the proximal and distal unaffected arterial segments
by thrombolytic therapy.
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